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[IporpamMma aucuUIUIMHBL «METOJIbI UCCIIEIOBAaHUS HEOPTaHUUECKUX BEILECTB U MaTEPHUAJIOB)
paspaborana B coorBercTBUM ¢ PI'OC BO (mpuka3z MunoOpuayku Poccun ot 30.07.2014 Ne 869 «O0
yrBepxkaeHrun ®I'OC BO no HampasieHuto noarotoBku 1.4 Xumuyeckue Hayku (ypoBEHb MOATOTOBKU
KaJIpOB BBICIIEH KBANU(DUKALIUN).

CocraBurenu NnporpamMmai.

Pynakoga JI.B., 3aBeqyromuii kadenpoit papmarneBTHIecKoi XUMUH U (papMareBTHIeCKO
TEXHOJIOTUH, J.X.H.
ITonomapesa H.1. npodeccop kadenps! kTuHNUECKON 1a00paTOPHON TUATHOCTHKH, J1.X.H.

PeneHn3eHTsI:

Hudranues C.U. - 3aB. kadenpoii HEOPraHUYECKON XUMUHN U XUMHUecKoi TexHosornu @I'bOY
BO BI'VUT, n.x.H., mpodeccop

Boctpukosa I'.}O. — noneHT kapeapsl XUMUM U XUMHUYECKON TeXHosoruu matepuainos ®I'bOY
BO BI'TY, k.X.H., JOIIECHT

Pabouas nmporpamma oOCyx/1eHa Ha 3acefaHuy Kadeapsl papMaeBTHIeCKOH XUMHUH 1
bapmarieBTHUecKoi TexHomorun «15» mas 2025 r., mpotokon Nel0.

3aenyronuii kadenpoii JI.B. Pynakosa

Pabouast mporpamma ogoOpena yuensim copetom ®I'6OY BO BI'MY um. H.H. Bypaenko
Munzapasa Poccun Ne 9 ot «29» mas 2025 1.



1. HEJIb U 3AJAYU JUCTIUATTIMHBI

Leab ocBoeHust AMcuMNIMHbI «MeToabl HecIeJ0BAHUS HEOPraHMYeCKUX BelllecTB 1
MaTepUaI0B»: OJrOTOBUTH KBAUIU(UIIMPOBAHHOTO CIIELHATIICTA, 00J1aJaI01IEeT0
CUCTEMOM YHHBEpCAJIbHbIX, 00LIENPOPECCHOHATBHBIX U MPOdeccroHaIbHBIX
KOMIIETEHIIU, CTIOCOOHOT0 ¥ TOTOBOTO K CAMOCTOSITENIbHON HAy4YHO-UCCIIE0BATENBCKOM
U TPEI0/1aBaTeIbCKOM IEATENbHOCTH B COOTBETCTBUH CO CHELMAIBHOCTHIO « MeTo bl
UCCJIEIOBaHNsI HEOPraHUYECKUX BELECTB U MATEPHATIOBY.

33)13‘11/1 OCBOEHHS AMCUUILIMHBI «MeToabl HCCIeT0OBAHMS HEOPraHNvIEeCKUX BEUIECTB U

MATepPHAIOB»:
. pacMpuTh W YIIyOuTh 00beM 0a30BBIX, (YHAAMEHTAIBHBIX 3HAHUN M CHEIHATBHBIX
3HAHUI M0 TUCIUIITHHE «METO bl HCCIIeIOBAaHUSI HEOPTaHUUECKHUX BEIIECTB M MAaTEPUAJIOBY,;
. pacIupUTh 00bEM 3HAHUN M0 CMEKHBIM JUCIHILTHHAM;
o chopmMupoBaTh y acrnupaHTa YMEHHS B OCBOCHHHM HOBEUINWX TEXHOJIOTMH W METOJIUK B

chepe mpodeccHOHATBHBIX  WHTEPECOB MO  CHEHUATBHOCTH  «MeETOoIbl  HMCCIeIOBaHUS
HEOPTraHWYECKHUX BEIIECTB U MAaTEPUAJIOBY;

o chopMUpOBaTh y aclHUpaHTa JOCTATOYHBIM O0BEM 3HAHHIA O COBPEMEHHBIX CIOCO0ax
OpraHu3allMk M METOJIaX MPOBEJCHMS HAyUYHBIX MCCIECIOBAHUU M0 CHEHUaIbHOCTH «MeTobl
MCCTICOBAHUS HEOPTaHUYECKUX BEIIECTB U MaTEPUATIOBY.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII ACIIMPAHTYPbI

I[I/ICIII/IHJ'II/IHH. ((MGTOZ[I)I HCCIICAOBaHNA HCOPraHMICCKUX BCIICCTB U MATCPUAJIOB» BKIIFOUYCHA
B JIUCIMILIMHBI TI0 BBIOOPY bioka 1 mporpammel U n3ydaercst Ha 2 roly OOy4YeHHUs B aCIIUPAHTYpe
(4 cemectp).

JucumiuinHa 0a3upyercss Ha 3HAHWSX, WUMCIOIIUXCS Y AaCIHPAHTOB TOCIE TONYYCHUS
BBICIIETO NPO(ECCHOHATBHOTO 00pa3oBaHus. /[l KauyeCTBEHHOTO YCBOECHMSI JUCLMILIMHBI
aCIUPAHT JOJDKEH 3HATh OCHOBHBIC 3aKOHBI XMMHUH, YMETh MOJIb30BaThCS HAYYHOH JINTEPATYPOU TIO
JOUCILUIIINHE.

JuctmruimHa «MeTo/bl MCCIeIOBaHUsT HEOPTAaHMYECKUX BEIECTB U MAaTEPUAIIOBY SIBIISICTCS
0a3oBoii s Osioka «HaydHble ucciieJoBaHUS», MOJATOTOBKH M CAAYM KaHJAUJATCKOTO YK3aMEHA TI0
CTCMATBHOM JUCIIUATUIAHE.

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUMSA JUCIUIIVIMHBI

JucuuminuHa «MeTronbl  HMCCIEOBaHHUS HEOPraHMYECKMX BELIECTB M MaTepUaOB»
HampaslieHa Ha (OPMHUPOBAHUE Y ACTUPAHTOB CIEAYIOMIUX KOMIIETCHIIU:
yHHBepcaabHbIX Komnerenuuii (YK):

* CIOCOOHOCTHIO K KPUTHYECKOMY aHaM3y M OLEHKE COBPEMEHHBIX HAYYHBIX JOCTHKECHHM,
IEeHEpUPOBAHUIO HOBBIX UJEH IIPU PELICHNUN UCCIIE0BATEIbCKUX U MMPAKTUYECKUX 3a/1a4, B TOM
YHUCIIe B MOXIUCIHUIUIMHAPHBIX o0acTax (YK-1);

oomenpogeccuonanbubix komnerenuui (OIK):
. CHOCOOHOCTBIO CAMOCTOATEIBHO OCYIIECTBIISATH HAYYHO-UCCIIEIOBATENbCKYIO I€ATEIbHOCTh
B COOTBETCTBYIOIIEH NPO(ecCHOHAIBHOW O0JIACTH C HCIOJIb30BAaHHEM COBPEMEHHBIX METO/I0B
Hccae0BaHus U HHGOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TexHojorui (OITK-1);
npogeccnonaabHbix komnerenuuii (I1IK):
. CIIOCOOHOCTBIO U TOTOBHOCTBIO BBINOJHITH CAMOCTOSITENIbHBIE HAay4HBIE HCCIICIOBAHUS B
po(ecCHOHALHOW 00JIACTH B COOTBETCTBUHM C HAIMPABICHHOCTHIO MOATOTOBKH (Tpoduiem) ¢
UCIOJIb30BaHuEM (yHIaMEHTAIbHBIX U npukiIagabix aucuuiuind (I1K-1);
. CIIOCOOHOCTBIO M TOTOBHOCTHIO K MHHOBALMOHHOM JI€ATENbHOCTH; IIOCTAHOBKE U PELIECHUIO
MIEPCIEKTUBHBIX HAYYHO-HCCIIEJOBATEIbCKUX M NPHUKIAAHBIX 33Ja4 B paMKax HalpaBJICHUS
(mpodmiist) monrorosku (I1K-2);

B pe3yjabTaTe 0CBOCHUA TUCIHUIIIMHBI «MeToabl HCCIETOBAHUS HEOPraHnIE€CKUX



BeIeCTB M MATEPHAJIOBY
aCTIMPAHT JIOJDKEH:

3HAMb: MEMOObl KPUMUUECKO20 AHAIU3A U OUECHKU COBPEMEHHBIX HAYUHBIX 00CMUMICEHUIL,
Memoovl 2eHePUPOBAHUA HOBBIX UOCH NPU PeUleHUU UCCTe008AMEeNbCKUX U NPAKMUYECKUX
3a0a4, 8 MOM HUCTIE 8 MEHCOUCUUNTUHAPHBIX 00IACMAX, MEMOObL COBMECHHOU HAYUHO-
UCCN1e006aAMEIbCKOIL OeSAMENbHOCHU.

. OCHOBHBIE METO/IbI HAYYHO-HCCIIEIOBATEIBCKOM 1eATEeTHbHOCTH.
. MIPUHIIMITBI U KPUTEPHUH ITOCTAHOBKH HAayYHBIX 3a]1a4.
. COBpPEMEHHBIC TOJXOJbl K PEHICHUIO MPOOJeM HEOPTaHMYECKOW XHWMHH, COBPEMCHHBIC
ACTMEKTHI PA3BUTHSI XUMUYECKHUX HaYK.
ymembw:
. aHAIM3UPOBaTh  AJIbTEPHATUBHBIC  BAPUAHTHI  DPEIICHUS  HMCCIEIOBATEIbCKUX U

NPaKTUYECKUX 3aJad M OLEHHBATh MOTEHLUAIbHBIE BBIUTPHILIM/TIPOUTPHIIIM PEANTU3ALUN ITHX

BapHaHTOB.

. OIpeNieNIATh MEepPCHEeKTUBHbIE HAIpaBJICHUS HAyYHBIX HUCCIEIOBAaHUI B MpeIMETHOW cdepe
po(ecCHOHANBHOM  EATENIbHOCTH, COCTaB HCCJIENOBATEIbCKUX pPadOT, OMNpeneNsiomue Hux
(bakTopsl; pa3pabaTbiBaTh NMPOrpaMMy HAy4YHOI'O HCCIIEOBAaHUS; M3ydyaTb HAy4HYIO JINTEPaTypy,
OTEUECTBEHHBIH M 3apyOE€KHBI ONBIT M0 TEMAaTHKE HCCJIEeNOBaHUS; paboTaTh C HMCTOYHHUKAMM
NaTeHTHOH MH(OpMAalLMK; UCIOJIb30BaTh yKa3aTrenu MeXIyHapoaHOH MaTeHTHOM KiaccHu(UKanuu
JUIsL  ONpeneleHus HHIeKca pyOpHKH; MNPOBOAMTH HH(POPMALMOHHO-NATEHTHBIA  IMOMCK;
OCYILECTBIIATh OubOIMorpaduueckue MpoLecchl IMoHucKa; (OpMYyJIHpPOBATh HAay4HbIE TUIIOTE3bI,
aKTyaJIbHOCTh U HAyYHYIO HOBU3HY IUIAHUPYEMOT'O UCCIIEIOBaHUS

. UCIOJIb30BaTh COBPEMEHHBbIE HMH(pOpPMAlMOHHbIE CHCTEMBI, BKJIIOYash HayKOMETpPHUYECKUe,
WH(POPMALMOHHBIE, TATEHTHBIC W WHBIC 0a3bl TaHHBIX M 3HAHHIA, B TOM YHCJIe KOPIIOPATUBHBIC MIPH
BBINIOJTHEHUM HAYYHBIX WCCIIEOBaHUM, BECTH CJIOXKHBIE HAy4YHBIE HCCIECJOBAHMS B paMKax
pealin3yeMbIX IPOEKTOB;

. OpPraHU30BBIBaTh IPAKTUYECKOE MCIIOJIB30BaHME pPE3YyJIbTaTOB HAyYHBIX (HAay4yHO-
TEXHUYECKHX, SKCIIEPUMEHTAJIBHBIX) pa3pabOTOK, B TOM YHCIIE ITyOIHKAIHHA.
. NPUMEHATh COBPEMEHHBIE METOIbl U METOJUKH HCCIEAOBaHHUS CTPYKTYpbl M CTPOEHUS
BELIECTB MPU PELICHUH HOBBIX HHHOBAIIMOHHBIX 3a/1a4.

enaoems:
. CIIOCOOHOCTBIO MPOEKTUPOBATh U OCYLIECTBIISATh KOMIIJIEKCHBIE UCCIIE0BAaHNUS, B TOM YHUCIIE
MEXIUCLUIUIMHAPHBIE
. HaBbIKAMHU  II€JIENOJIaTaHMsl, IUIAHUPOBAHMS,  peaJu3allid  HEOOXOAMMBIX  BHJIOB

NESATeIbHOCTH, OLEHKHM W CaMOOLIEHKHM  pe3yJbTaToB  JESATEIbHOCTH IO  PELICHHIO
po(hecCHOHANBHBIX 3a]a4; TEXHOJOTUSMHU IUIAHUPOBAHMSI MPOPECCHOHATBHON IESTEIbHOCTU B
cepe HaydHBIX HCCIIEIOBAHU.

° HaBbIKaMM COCTABJICHUA IINIaHA HAYYHOI'O HMCCJIICAOBAHUA; HABLIKAMH HHq)OpMaHHOHHOFO
IMMOUCKA; HABbIKaMH HAIIMCAHNUA aHHOTAIIUU HAYYHOT'O UCCIICAOBAHU
® HaBBIKOM IMMPOBCACHUA HAYUHBIX XUMHUYCCKUX I/ICCJ'ICILOBaHI/II\/'I CO CIICHUaJIbHOCTBIO 14.1 -

HCOpraHI/I‘IeCKaH XHUMMUA.

. COBPEMEHHBIMHU METOJIaMU ¥ METOJAMKAMH MCCIIE0BaHNs, HABBIKAMH CO3[aHUS U MOJIb30-
BaHudg O0a3aMU JTaHHBIX.

4. OBBEM YUEBHOM JUCHUILIUHBI U BUJIbl YYEBHOM PABOTBI

OO0mass TpPynOEeMKOCTh JUCHMIUIMHBI cocTaBisieT 4 3adetHblx enuHunbl (3E), 144
aKaJieMU4eckux yaca. Bpems npoBeznenus 4 cemectp 2 rojga o0y4eHusl.

Bup y4yeOHoi padoThI Bcero yacoB

AyIuTOpHBIE 3aHATHS (BCEro) 10




6 mom qucne.




Jlexuuu (JI) 2
[Tpaktnueckue 3anstus (I1) 8
CamocrositesbHas padora (CP) 132
Buja npomexyrounoii arrectrauuu (ITA) 3auer
2
OO0uas TPy10€eMKOCTh:
4acoB 144
3a4ETHBIX €/IMHHII 4

5. PA3JIEJIbI JUCHUILIMHBI, C YKASAHUEM ®OPMUPYEMBIX .
KOMIIETEHIIUU, KOJIMYECTBA AKAJEMHUYECKHUX YACOB, BU1OB YYEBHOHU
PABOTbBI U ®OPM KOHTPOJIA

Ne HaunmenoBanue pasjeia dopmup Buabl 3aHaTHH H PopMBbI KOHTPOJIA
n/n yeMBbIE TPY/I0€MKOCTh B yacax | v/ TEeKYIUH
KOMIIETE v HPOMEKYTO
HIIUH YHBIN
J | I | CP | Bcero
1. MeTo/ibl CIIEKTPOCKOIUU VK-1,
OH%E’ 30 30 | v rtexymmit
I1K-2
2. MeToibl paguoCIEKTPOCKOTTNN VK-1,
OIIK-1, .
TIK-1, 2 20 22 v’ Tekyumi
I1K-2
3. Metonsl macc-ciektpomerpun u | YK-1,
xpomMarorpaduu OIIK-1, 5 30 37 v Texymuii
IK-1,
I1K-2
4. NuTepdepenimonno- VK-1,
TG PAKITMOHHBIE METO/IBI OIIK-1, v .
HCCICA0BaHUS IIK-1, 2 30 32 TeKylnH
I1K-2
5. MeToibl AIEeKTPOHHOM VK-1,
MHUKPOCKOIIUHU U TepMorpaduu Onl'gf-l 1, 5 ) 2 2% v Texymuii
[TK-2
Hroro: 2 8 | 132 142
IIpome:xxyTOUHasI aTTeCTAUS 2y, 3auer
Hroro yacos: 144 u.
Hroro 3E 4

COJAEPKAHME JUCHUIIJIMHBI

Conep:xaHue pa3/ie/ioB I CHUILTHHbBI

Ne | Haumeno
n/n BaHHUe Coaeprxanue pasgesa
pasneJa
1. | Meroasr Paznenenue mosHOro 37MEKTPOMArHUTHOTO CIIEKTPa Ha Juana3oHbl. THITbI
CIEKTPOCKON | 3JIEKTPOMArHUTHOTO U3JTyYeHMs [UI PA3JIMYHbIX AUANIa30HOB U IIPOLECCHI,
un MIPOUCXOIAIINE TP TOTTIOUICHUN WIIN U3Iy4YE€HUH SJIEKTPOMArHUTHOTO
u3Iy4deHus. Pojb CIEKTPOCKONMYECKUX METOJIOB B M3YUEHUHU CTPOCHUS U




n/n

Haumeno
BaHHUe
pasjaesa

Conep:xanue pa3jesa

CBOICTB BelllecTBA. BUAbI CIEKTPOCKOMMHU B 3aBUCUMOCTH OT XapakTepa
B3aUMOJICVCTBHUS JIEKTPOMArHUTHOIO U3JTyUYE€HUS C BEILIECTBOM:
CHEKTPOCKOMNUS MOrJIomeHus (abcopOLnoHHasT), CHEKTPOCKOIHS

OTpaKeHUs OT MOBEPXHOCTH BEIECTBA (OTpakaTellbHas), CIIEKTPOCKOTIHS
paccestHUs M CIIEKTPOCKOIHUS UcyckaHus (aMuccuonnas). Meroa HITBO.
Teopus

konebanuit — ocioBa K n Paman cniektpockonuu. bivxHss, cpeasss u
nanbhsas UK obnactu. AktuBHBIE KoneOanus. [Ipsmas u oOpatHas
criekTpanbHble 3a1aud. [Ipupoga Y@ crnektpoB. OCHOBBI CIEKTPOCKOTUHU
KOMOHMHAIIMOHHOTO paccesHus uin PamaH ciekTpockonuu. HuskouacToTHbIE
Kosie0aHus ¥ MPOI0JIbHAS aKyCTHYeCKast Mofa. 3a/1auu, peliaeMble ¢
noMoupro Metof0B Y ® u Paman cniekrpockonuu. [Ipeumyiecrsa u
HEJOCTATKN METO/I0B ONITUYECKON CIEKTPOCKONUHU. XapaKTEPUCTUUECKUE
MOJIOCHI TIoTJioIIeHus. BanenTHele u nedopmanonHbie konedanus. Meton
«OTITEYaTKOB MaJIbLEB». [ apMOHNYECKHNI OCHUIUISITOP U €r0 4acTOTa
konebanuii. [Ipupoaa anrapmonusmMa konebanuii. UHTEeHCUBHOCTD KoJeOaHui.
KonnyecTBenHbIi ciekTpanbHBIA aHanu3. 3akoH byrepa-JlamGepra-bepa.
MeTton 6a3ucHoi muHUN. BausiHue pa3nudHbIX (PaKTOPOB HA MHTEHCUBHOCTh U
MOJIOKEHUE TTOJI0C MOrIomeHuss. MeTo1 nedTepo3amMmenieHus.
UyBCTBUTEIHHOCTh CIEKTPOCKOMUYECKIX METOJIOB M OIIMOKU MIPH
CIIEKTPaJIbHBIX U3MEPECHUSIX.

Mertoanl
PaIruOCIIEKTP
OCKOIINU

@u3nvecKUe OCHOBBI SABJICHUS SIIEPHOTO MarHUTHOTO pe3oHaHca. CHATHE
BBIPOKJICHUS CIIMHOBBIX COCTOSIHUI B IIOCTOSTHHOM MarHUTHOM I0JI€. Y CIIOBUE
SJIEPHOIO0 MarHUTHOT'O pE€30HAaHCa. 3aCEeJIEHHOCTh YPOBHEN SHEPIHH,
HACBIIICHNE, pEIaKCallMOHHBIE MPOLECCHI U IIMPUHA CUTHAJIA. XUMHYECKHUI
CIBUT U CIIMH-CIIMHOBOE pacuierienue B cektpax IMP. Koncranra
SKpaHupoBaHus sapa. OTHOCUTEIbHBIA XUMHUYECKHUI CABUT, €r0 OMPEETICHUE
U UCTOJb30BaHUE B XUMUU. CIIMH-CIIMHOBOE B3aUMOJEICTBHE sIEP, ET0
MIPUPOJA, YACIO KOMIOHEHT MYJIBTUIIJIETOB, PACIIPEACIICHNE HHTEHCUBHOCTH,
paBwiIo CyMM. AHaiu3 criekTpoB SIMP niepBoro u He nepBoro nopsiAKoB.
Metoa IBOMHOTO pe30HAHCA.

IIpumenenue cnexrpos SIMP B xumun. TexHUKa 1 METOHUKA YKCIIEPUMEHTA.
CTpyKTypHBIN aHaNN3. XUMHUYECKas ojsipu3anus aaep. biok-cxema
crnexkrpomerpa SIMP, TuIbl CiEKTpOMETPOB.

[TpyHIMIIBI CIEKTPOCKOMHUH 3JEKTPOHHOTO MapaMarHuTHOTO (CIMHOBOIO)
pe3onanca. Ycinosue DIIP. g-®akrop u ero 3HaueHne. CBEpXTOHKOE
pacuemienne curuana J11P npu B3auMoaeicTBUM C OTHUM U HECKOJIBKUMU
arpaMu. Yncao KOMIOHEHT MYJIBTUIUIETA, PAaclpeie]IeHe HHTEHCUBHOCTH.
Koncrtanta CTC. Tonkoe pacuierienue. [llupuna nunuii. [Ipunoxenne
Metona JIIP B xumun. 3yueHre MexaHM3MOB XUMUYECKUX PEAKIUI.
XuMmudeckas HoJspusaus 3JeKTpoHoB. OnpeaeneHne CBOOOIHBIX PaIUKaIOB
U JpYTUX MapaMarHUTHBIX HEHTPOB. Vcnob30BaHNE CIMHOBBIX METOK. biiok-
cxema crektpometpa DI1P, ocoOGeHHOCTH IKCTIEpUMEHTA, TOCTOMHCTBA U
OTrpaHUYEHUS] METOAA.

MeTtonasl
Mmacc-
CIEKTPOMETP
1717871
xpomarorpad
uu

MeTobl HOHM3ALMU: JIEKTPOHHBIN yiap, GOTOMOHU3ALMS,
3JIEKTPOCTATUYECKOE HEOAHOPOIHOE N0JI€, XMMUYECKas HOHU3ALU.
KomOunupoBaHHble MeTO/Ibl. IOHHBIH TOK U CEYEHNE HOHU3ALMH.
HOTCHLII/IaJIBI IIOABJICHUA MOHOB. BepTI/IKaHBHbIG n a;ma6amqecxne
3JIEKTPOHHBIE Mepexo/ibl. JluccounaTuBHas HOHU3aus. TUIIBI HOHOB B Macc-
cnektpomeTpax. [IpuHiunuanpHas cxema Macc-criekrpomerpa Jlemmcrepa.
doxkycupytolee JeiicTBUE OJHOPOAHOTO MMONEPEUHOr0 MarHUTHOTO TIOJISL.
OnexrpocraTnueckas Gpokycupoka. JIBoiiHas pokycupoBka. Pazpemaromas




cuia Macc-ciekrpoMmerpa. Monnsiii uctounnk. Cucrema Hamycka.




Ne | HaumeHno
n/n BaHuUe Copaepixanue pazaesa
pasjgena

MounekyisipHOE TedeHHe ra3a. BpeMsanponaeTHeli MacCc-CIIEKTPOMETP.
KBanpynonsuslii Mmacc-criekTpoMeTp. CIEKTPOMETP HOH-LUKIOTPOHHOTO
pe3onanca. [Ipumenenue macc-criekrpomerpun. MneHTudukanus BemecTna.
Pounp pazpenienus, NOTEHIIMAIOB MOSABIEHUS, METOA0B HOHU3ALNH,
MeTacTaOWIbHBIX HOHOB. Tabnuiel MaccoBbIX uncen. COOTHOIIEHHE
M30TONOB. MeTo/1bl ra30-KUIKOCTHOM U KUAKOCTHOU XpoMaTorpaduu. biok
CXEMbI MPOMBIIIEHHBIX XpoMaTorpadoB. Buabl 1eTekTopoB, IpUMEHsIEMbIX B
xpomarorpaduu. Bua xpomaTorpaMmsl B 3aBUCUMOCTH OT OCOOCHHOCTEH
M30TEPM aJCOOITHH.

4. | Uurepdepen | TeopeTnueckne OCHOBBI pEHTTEHOCTPYKTYPHOTO aHanu3a. I 'eomeTpus
LIUOHHO- mudpakiun. Ypasaenue Bynbda-bperra. bonbioit u Mainslii nepuosL.
muppakuron | Metonel Jlays u Jle6as-1llepepa. CTpykTypHBIE 3a1a4H, peliaeMble METOJaMHU
HbIE METO/bI | OOJNBIICYTTIOBOM M MAJIOYTJIOBOW PEHTI€HOBCKOM A pakiuu. MeTo bl
UCCIIEJIOBaHU | 3reTpoHorpaduu u HelTpoHorpaduu. MIx cXoACcTBO U pa3iuyue ¢ METOJJOM
s peHTreHorpaduu.

5. | Metojpr Co3ganue mnepBoro ontuyeckoro Mukpockona A. JleBenrykom. Ilonsitus
AJIEKTPOHHOHM | pa3peraromiasi CHOCOOHOCTh U YUCIIOBAs anepTypa o0beKTHBa. Bo3moxkHOCTH
MHUKpPOCKOIIM | ONITUYECKOW MHUKpockonuu. IIpocBeunBaronias u CKaHUPYIOIIAs 3JIEKTPOHHAs
uu MUKPOCKOMHA. TeopeTnyecknue OCHOBBI M TNPHUHIHUIT PabOTHI 3JIEKTPOHHOTO
TepMorpaduu | MUKpockona. Bo3mMoKHOCTH MeTolla 3JIEKTPOHHOW MHUKPOCKOMUHU. ATOMHO-

CWJIOBAsl U CKaHUPYIOLIasi TYHHEJIbHAss MUKPOCKOIIHH.
Ocnogsl meTos1oB Tepmorpaduu: [ATA, JICK, TT'A u nunatomeTpus.
Tepmuueckue cBoicTBa BemecTBa. ONTUUECKUE CBETOBOJIBI M UX
cBeronpoIiyckanue. [[puunHbl CBETONOTEPD B CBETOBOE. 3aKOHBI TEUECHUS
(peoJsiorun) >kUIKOCTH U BUCKO3UMETPUUECKHE METO/IbI. DIIEKTPUUECKHE,
g dy3uoHHbIe, COPOLIMOHHBIE U IPYTHe CBOMCTBA MaTepuana. MeTobl ux
U3YYEHHUSL.
7. MIEPEYEHDb 3AHATHI U ®OPMbI KOHTPOJIA
IlepedyeHb 3aHATHIA, TPYA0EMKOCTh H (GOPMBbI KOHTPOJIS
®dopma
Ne HauMeHOBAHIe Bun |Yacer 5 TEKyILer
n/n pasena 3aHAT Tema 3aHATHS (CAMOCTOSATEIBHOU PabOTHI) ou
ust IIPOMEXK.
KOHTPOJISL
OcHOBBI ONEeKTpOMarHuTHbIN crekTp. Tumsl
1. | metomoB 4 | pMIEeKTPOMArHUTHOTO M3ITyUEHHS IS Pa3InIHBIX
ONITUYECKON CP JMarna3oHOB U IPOLECCHI, IPOUCXOAAIIUE IPU vO
CHEKTPOCKOIHN MOTJIOIIEHUH WM U3JTyYEHUH 3JIEKTPOMAarHUTHOTO
u (UK, yb u Kp n3ydeHus. Poip CIEKTPOCKONMMYECKUX METOJOB B
CHEKTPOCKOIHN W3YYEHUH CTPOCHMSI M CBOMCTB BELIECTBA.
s) Bubl criekTpockonuy B 3aBUCUMOCTH OT XapakTepa
4 | B3aUMOJICHCTBHUS DIICKTPOMArHUTHOTO H3ITyUEHHS C
BELIECTBOM: CIIEKTPOCKOIIUS HOTJIOICHUS
CP (abcopOrroHHast), CIIEKTPOCKOIHS OTPAXKEHHUS OT YO
IIOBEPXHOCTHU BeLIECTBaA (OTpakaTeabHasi),
CIIEKTPOCKOIIUSI PACCESHUSA U CIIEKTPOCKOIHUSA
HCITYCKAHUS (IMHCCUOHHAS).
CP Uctopus otkpeitus UK uznydenus u coznanusa UK VO
4 | cekTpanbHOro aHaiusa. Pojib pOCCUICKUX YUYEHBIX




B pa3BUTUM  Teopuu  KoyiebaHuii.  Mecto
CHEKTPOCKOIMMYECKUX METOJOB AHAJIN3a B U3yYEHUH
CTPOEHHUSI ¥ CBOMCTB IOJUMEPOB.

CP

CHexTpoCKONMMYECKUEe METOIbI — KaK METO/IbI,
OCHOBAHHbBIE HA B3aUMOJIECHCTBUU
INEKTPOMATHUTHOTO H3IIYYCHUS ¢ 00pa3IOM.
Benymias posib METOI0B ONITUYECKOW U
PaIUOCTIEKTPOCKOINH B U3YUEHUH CTPOCHUS
noauMepoB. bivkHss, cpenssis u ganbHas UK
o0J1acTu.

YO, T

CP

Banentnsle u neopmanonHbie KoneOaHusl.
Otnecenue nonoc nornomenus B UK cnexrpe.
XapakTeprucTUYECKHE MOJI0CHl MOTJoIeHus . Metoz
«OTIEYATKOB MaJbLIEB» B KPUMUHAINCTHUKE.
WNHurerpanbHas ontuyeckas INIOTHOCTb. Tpu
OCHOBHBIX Xapakrepuctuku MK nonocsr
MOTJIOIIEHUSI. 3ABUCUMOCTD IOJTYIIUPUHBI TOJIOCHI
MOTJIOIIEHUS OT (Pa30BOr0 COCTOSIHUS MOJIMMEpA.
OnpenenieHne KOHIIEHTPALUU MTOTJIOMIAKIIUX
IIEHTPOB C TIOMOIIBIO ypaBHeHHs byrepa-JlamOepra-
bepa. Bnusnue paznuunbix pakTopoB Ha
MOTPEIIHOCTh CIIEKTPOCKONUYECKUX U3MEPEHUH.

A

CP

Jnama3zoHbl MOJIHOTO 3JIEKTPOMArHUTHOTO CIEKTpa,
MIPOLECCHI MTPOUCXOISIINE B KAXKIOM JUAIA30HE NIPU
B3aUMOJICCTBUM 3JIEKTPOMArHUTHOTO U3IIy4EHUS
pa3IMYHOM  YacTOThl €  BEWIECTBOM,  Bujsl
CIIEKTPaJIbHBIX METOJAOB UCCIICIOBAHMSI.

YO

CP

CHGKTpOCKOHI/IquKI/Ie METOAbI — KaK METO/BI,
OCHOBaHHBIE Ha B3aUMOJEHCTBUN
IIEKTPOMArHUTHOTO H3JIYICHHS ¢ 00pa3IOM.
Benymiast posiib METOJIOB ONITUYECKOMN U
paI(I/IOCHCKTpOCKOHI/II/I B I/I3y‘IeHI/II/I CTpO@HI/ISI
nojauMepoB. bixHsist, cpennsist u ganbhss UK
o0acTH.

YO

MeTtonabl
paanocIeK-
TPOCKOIIMHU

(stMp m 311p)

CP

OO6pa3oBaHne KOOPAMHALMOHHBIX COSAMHEHUN B
paMKax MOHHOW MOJIENH U NpeacTaBieHui JIprounca.
Teopus MIATKUX U )KECTKUX KUCJIOT U OCHOBAHUI
[Tupcona, ypaBHenue [{paro-Belnanna.

YO

Banentnsle u neopmanoHHbie KoneOaHus.
Otnecenue nonoc nornomenus B UK crexrpe.
XapakTepucTUYECKHe MOJI0Chl MOTIoIeHus. Metoz
«OTHEYATKOB MaJbLIEB» B KPUMUHAINCTHUKE.
WNHterpanbHas ontuyeckas INIOTHOCTb. Tpu
OCHOBHBIX XapakTepuctuku UK nonocsr
MOTJIOIIEHHSI. 3aBUCUMOCTD MOJTYILIUPUHBI TOJIOCHI
HOTJIONIEHHS OT (Da30BOTO COCTOSIHUS TIOJMMEpA.
OnpeneneHne KOHIEHTPALNUU MOTJIOMIAKITUX
IIEHTPOB C MOMOIIIbIO ypaBHeHUs1 byrepa-Jlam6epra-
bepa. Biusinue pa3znuunbix (akTopoB Ha
MOTPEIIHOCTh CIIEKTPOCKONUYECKUX U3MEPEHHUH.

VO, T1

CP

JlnanaszoHbl MOJHOTO 3JIEKTPOMArHUTHOTO CIIEKTpA,
MPOLECCHI TPOUCXOSIINE B KAKJOM TUANa30He MPU
B3aUMOJICHCTBUU 3JIEKTPOMArHUTHOTO H3TyUYCHUS
pa3IMYHON  4YacTOTBI C  BELIECTBOM,  Bubl
CIEKTPAJIbHBIX METOJOB MCCJICIOBAHHUS.

YO







CP

VYcnoBue  sIepHOTO  MAarHUTHOTO — PE30HaHca.
3aceeHHOCTh YPOBHEM DHEPIrHM, HAaChIIICHUE,
penakcalMOHHbIE MPOLECChl M IIMPUHA CHUTHAJA.
XUMUYECKUHN CIBUT U CIIMH-CIIMHOBOE PACIICIIICHUE
B criektpax SAMP. Koncranra skpanupoBaHus spa.
OTHOCHUTENLHBIN XHUMHYCSCKHI CJIBUT, ero
ONpeICICHUE 1 UCIIOJIb30BAHUE B XUMUH.

YO

CP

[IpuHUKIIBI CHEKTPOCKOIUH 3JIEKTPOHHOTO
apaMarHUTHOTO (CIIMHOBOT'0) pe30HaHca. Y CIIOBHE
OIIP. g-®akrtop u ero 3HaueHue. CBEpXTOHKOE
pacmennenue cursana JIIP npu B3aumonelicTeuu ¢
OJIHUM U HECKOJIbKUMU siipamMu. YuCI0 KOMIIOHEHT
MYJIBTUILIETA, PACIIPEIEICHUE HHTEHCUBHOCTH.
[upuna nuauii. [Ipunoxenue metona 1P B
XUMUHU.

YO

CP

N3y4yeHne MexaHN3MOB XUMUYECKUX PEAKLIUH.
XHUMHUYECKas MOJISIpU3aLusl IEKTPOHOB.
Onpenenenue cBOOOHBIX PalUKaIOB U IPYTUX
IapaMarHUTHBIX HEeHTPOB. Mcnonp3oBanue
CIIMHOBBIX METOK. biok-cxema crekrpomerpa J1IP,
0COOEHHOCTH IKCIIEPUMEHTA, JOCTOMHCTBA U
OTrpaHUYEHUS] METOAA.

YO

CP

OCHOBHBIE TOHATHS KOOPIMHAIITMOHHON TEOPHH.
Tumnl KOMIJIEKCHBIX COSIMHEHUH 110
KJIacCU(PUKAIMH JIUTAHIOB, 3apsITy
KOOPIUHAIIMOHHOM cephl, YHCITy IEHTPATbHBIX
aTOMOB.

YO, T

CP

CnuH-cIMHOBOE B3aUMOJCICTBUE €D, €T0
MpUpOAA, YUCIO KOMIIOHEHT MYJIbTUILIETOB,
pacrpeeneHie UHTEHCUBHOCTH, IIPABUIIO CYMM.
Meron nBoiiHOro pe3onanca. [IJpumenenne
criektpoB AMP B xumuu. TexHuka U MeToguKa
skcriepuMeHTa. CTPYKTYPHBINA aHAIU3.

YO

Macc-
CTIIEKTPOMETpPHU
U
xpomarorpadu
s

Meroasl MOHU3ALMK: SJIEKTPOHHBIN yaap,
(OTOMOHU3AIIMS, HIEKTPOCTATUIECKOE
HEOJAHOPOAHOE I10JIe, XUMUYECKast HOHU3ALIMS.
Kom6unupoBanubie MeTo/1bl. TUIIBI HOHOB B Macc-
CHEKTPOMETPAX.

CP

Paspemaromas cuia Mmacc-criektpomerpa. Monnsli
uctouHuk. Cucrema Hamycka. MonekyJsspHoe
TE€4YEeHUe ra3a. BpeMsnposeTHbIi Mace-
cnexrpoMeTp. KBazpynonbHbIi Macc-CIEKTPOMETD.
CrieKTpoMeTp MOH-IIUKIOTPOHHOTO PE30HAHCa.
[IpumeHeHne Macc-ClIeKTPOMETPUH.
Wnentudukanus BemecTsa.

YO

CP

Teoperuueckue 0CHOBBI Xpomarorpaguu. MeTo bl
ra30-KUJAKOCTHOM U MKUJAKOCTHON XpoMaTorpaduu.
BOXX. Biiok cxembl IpOMBILIEHHBIX
xpomatorpadoB. Buisl 1eTEKTOPOB, IPUMEHSIEMbIX
B XpoMaTorpaduu. Bug xpomarorpammsl B
3aBUCUMOCTH OT OCOOCHHOCTEN M30TEPM aJCOOITUH.
KayecTBeHHBIN 1 KOJTMYECTBEHHBIN aHAIIH3.

YO

CP

Paznuume B 1eHCTBUU MHTETPATBHBIX U
G depeHIMaTbHBIX, KOHIICHTPAIMOHHBIX U




IMOTOKOBBIX JE€TEKTOPOB. X XapaKTEepUCTUKU:
YyBCTBUTEJIBHOCTh, TPAHUYHASl YyBCTBUTEIBHOCTb,
WHEPLMOHHOCTbD, JUHENHBIA TUHAMUYECKUI
JIAAIa30H, CEJIEKTUBHOCTb.

CP

WoHBI B 37IEKTPUUECKOM U MAarHUTHBIX MOJSX.
MeTo1bl OHU3AMU. DJIEKTPOHHAS HOHU3ALIMS.
Nonwuzarus nonem. bomGapaupoBka ObICTpEIMU
atomamu. [lmazmennas necopOuus. Moruzammst
Ja3epHO AecopOIMelt pU COACHCTBUN MAaTPUIIBL.
HMoHn3zanms 31eKTpopacibUICHUEM.

YO

CP

Bpewms-niponerHas Macc-criekrpomerpus. Mace-
CHEKTPOMETpHUs ¢ Qypbe-IpeoOpa3oBaHUEM.
Tannemuas Macc-criekTpomerpus. Paspemenue u
TOYHOCTb OIpeJesIeHNs Macchl. MOHOM30TOIIHAs
Macca. M3mepennas macca. CpenHsisg Macca.

T,P

CP

[IpuHuunuanpHas cxeMma Macc-CreKTpoMeTpa
Hemmncrepa. okycupyromiee 1eicTBUe
OJIHOPOJIHOTO MONEPEUYHOI0 MAarHUTHOTO TOJIA.
DnekTpocTaTudeckas GpokycupoBka. J[BoriHas
(hoKyCcHpOBKaA.

YO

CP

TBepapie HocuTenu, TpedoBaHusa K HUM. OCHOBHbIE
THUIBI HOCUTEJEeH, MOAU(PHULIMPOBAHNE HOCUTEIIEH.
Henonemwxkasbie xuakue aser mis KX,
TpeboBanus k HUM. Knaccudukanus HXO.
CenexTuBHOCTb. CBSI3b CEIEKTUBHOCTH C
TEPMOJIMHAMUYECKUMHU XapaKTEePUCTUKAMU
TIOJIBIKHOU 1 HenoIBkHOU (ha3. Beioop HXKD.

CP

[IpenmymiecTBa KanmWIIIPHOU ra30BOM
xpomatorpaduu. BiausHue napameTpoB NpoBeACHUS
aHanu3a Ha Y3PEKTUBHOCTH Pa3/ICICHUS B
KaluuIIpHON XpomaTorpaduu. PeakuinonHas
ra3oBasi XxpomaTorpadus. Bapuanter metosa.
BricokoadhpexTuBHAS )KUIKOCTHASE XpoMaTorpadusi.
Oco0eHHOCTH UCIIOIb3YEMOM anmnaparypsl.
[TonBu>KHBIE U HEMOABUXKHBIE (Da3bl.
AHaJIMTHYECKHE BO3MOKHOCTH METO/IA.

LA

WuTepdepen-
LIHOHHO-

T paKIuOH-
HBIE€ METOIBI
HCCIIEI0OBAHUS

TeopeTnueckne OCHOBBI PEHTT€HOCTPYKTYPHOTO
ananmm3a. ['eomerpus mudpakuuu. YpaBHEHNE
Bynsda-bperra. bonbiioit u Masblit nepuoabl.
Mertoasl Jlays u Jle6as-11lepepa.

A

CP

CrTpyKTypHbIE 337]a4H, pelIacMble METOJaMHU
00JIbIIEYTIIOBOM U MAJIOYTJIOBOM PEHTT€HOBCKOI
mudpakuuu. Metoas! aaeTpoHorpaduu u
HelTpoHorpaduu. X cXolICTBO U pa3inyue C
METOIOM peHTreHorpaduu.

CP

MeTtopl nosty4eHus TuGpakMOHHON KapTHHBI.

A

CP

PentrenoaudpakroMeTpruUeCKU METO/I.

YO, T

CP

Onpenenenne aTOMHOM CTPYKTYPBI 10 TaHHBIM
JU(ppaKIUN pEHTTEHOBCKUX JTy4eH.

CP

OCHOBHBIE CXEMEI PEHTICHOBCKUX KaMEp IJIA
HUCCIICA0BAaHNA MOHOKPHUCTAJIJIOB U ITOJIUKPUCTAIIIIOB.
Hx cxoncTBo u NMPUHIOHUITHAIBHOC PA3JINYINC.

Metoan!

OnTtnyeckas MUKPOCKOIIHL. ITonstus pasperaaronas

KJI




5. | a7eKTpOH-HOM CIOCOOHOCTh M YHCIIOBas aniepTypa OOBEKTHBA.

MUKPOCKO-TTUU 2 | BO3MOXHOCTH ONITUYECKOH MUKPOCKOITHH.
U TEPMO- [IpocBeunBaroias u CKaHUPYIOIAsl IEKTPOHHAS
rpaduun MuKpockomnus. TeopeTnueckre OCHOBBI U MTPUHIIMIT

paboThI 3JEKTPOHHOTO MUKPOCKOTA. BO3MOXHOCTH
METO0/1a 3JIEKTPOHHOU MUKPOCKOIIMU. ATOMHO-
CWJIOBasl U CKAHUPYIOLAs TYHHEJbHAs
MHUKPOCKOIIHH.

Ocnogbl meTonioB Tepmorpaduu: [ATA, JICK, TT'A u
2 | nunaromeTpus. TepMUYECKUE CBOMCTBA BENIECTBRA.
OnTruyeckne CBETOBOJIBI i KX CBETOIPOITYCKaHHE.

I1 YO
[IpuumnHBI CBETONOTEPH B CBETOBOJIE. 3aKOHBI
Te4deHUs (PEOJOTUN ) KUIKOCTH H
BUCKO3UMETPHUYECKUE METO/IBI.
CP [IpocBeunBaromias 1 CKAHUPYIOIIAS JICKTPOHHAS 3
6 | Mukpockonus.
CP DKcrepuMeHTaIbHbIE (PaKTOPBI, BIUSIOMINE Ha i\
5 | popmy nuddepeHanbHbIX KPUBBIX HArPEBAHMUSL.
CP AwmmutyaHasi, pasosast, JlopeHII0Ba 1eKTpOHHAS n
6 | mukpockomus. JIOCTOMHCTBA ¥ HEIOCTATKH.
CP Onextpuueckue, TudpPy3noHHbIE, COPOLIMOHHBIE U il

5 Apyrue CBOMCTBA MaTcpurajia. Metoapl ux HU3YYCHUS.

Buner 3anstuit: JI — nexunn, C — cemunapsl, I — npakruueckue 3ansrtus, JI3 -
nabopatopusie 3ansTus, CP — camocTosTenbHas padora.

®opmbl Tekymiero KoHTpoist: YO - ycTHbIM onpoc (cobecenoBanue), T- TectupoBanue, P -
pedepar, I1 - mpoexkr, /I - noknaa, KJI - koncnekr nexmuu, '] - rpynmnosas auckyccus.

@DopMbI TPOMEKYTOYHOTO KOHTpOJIsL: cobeceoBanne, C3 — CUTyallMOHHbBIE 3a/1a4H.

OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Hcnone3ytoTes cnemyronme 00pa3oBaTebHbIC TEXHOIOTHH:

. MH(POPMAIMOHHO-KOMMYHUKATUBHBIE TEXHOJOTMHU — JOCTYIl K 3JIEKTPOHHBIM
OubimoTekaM, K OCHOBHBIM OTEYECTBEHHBIM U MEXKAYHApOIHBIM 0a3aM JaHHBIX,
UCTIOJIb30BaHUE AyANO0-, BUAEO-CPEJICTB, KOMIIBIOTEPHBIX MTPE3CHTAIIHH;

. TEXHOJIOTHSI TPOEKTHOTO OOydYeHHs — TpeAroyiiaraeT OpUEHTANWI0 Ha
TBOPYECKYIO CaMOCTOSITEIbHYIO JMYHOCTh B MPOLIECCe PELIeHUs MPOOJIEMBl C Mpe3eHTaluei
Kakoro-moo marepuana. OOydarommicss MMEeT BO3MOXKHOCTH MPOSBICHUS KPEaTHBHOCTH,
CHOCOOHOCTH TOJTOTOBKU U PENAKTUPOBAHMS TEKCTOB C MJUIIOCTPATUBHOW JNEMOHCTpaluen
COZICPIKAHMS;

. TEXHOJIOTUS] KOHTEKCTHOT'O O0YUYEHHS;

. TEXHOJIOTHSI TPOOJIIEMHOTO OOy4YeHHS — CO3JaHHE TPOOIEMHBIX CHTyalud H

opranu3anusa aKTHMBHOI CaMOCTOSTEIBbHOM ACATCIIBHOCTH 110 UX pa3pCHICHUIO,

. TEXHOJIOTHSI 00YUYEHHs B COTPYAHHUUECTBE — MEXINYHOCTHOE B3aUMOJICHCTBUE B
o0Opa3oBaTeNbHONW Cpefe, OCHOBAaHHOE Ha MPHUHIMIIAX COTPYAHHYECTBA BO BPEMEHHBIX
UTPOBBIX, MPOOJIEMHO-MIOMCKOBBIX KOMAaHJAX WM MalblX TIpYIINax, C LEIbI0 IOJyYeHUs
Ka4eCTBEHHOI'0 00pa30BaTeIbHOIO MPOAYKTa;

. TEXHOJIOTHSI TECTOBOW ITPOBEPKHU 3HAHUM.

9. METOAUYECKUE YKA3AHUSA JJIS1 OBYYAIOIIUXCSA
IO OCBOEHMIO JUCHUIIJINHBI «METO/JAbI UCCJIEAJOBAHUA
HEOPT'AHUYECKUX BEINECTB 1 MATEPHUAJIOB»

9.1. XapakTepuCTHKA 0COOEHHOCTEeH TeXHOJIOTHil
o0y4yeHHs1 B YHUBepcHUTETE




OcBoeHrie 00pa30BaTENBHBIX MPOTPAMM IPOBOJUTCS C MPUMEHEHHEM JJICKTPOHHOTO
00yueHHsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH. J[J1st 3TOr0 co3ana U (pyHKIIMOHUPYET
ANIEKTPOHHAST HMH(POpPMAIMOHHO oOpazoBarensHas cpena (OUOC), Brmodawmas B cels
ANIeKTpOHHBIE HWH(OpManmonHeie pecypcbl. DMOC obecneunBaeT OCBOCHHE OOYYaOIIMMUCS
00pa30BaTeNbHBIX MIPOrPaMM B TIOJTHOM 00beMe HE3aBHCUMO OT MECTA HAXOXKACHHUS 00YUarOIIHXCSI.

9.2. Oco0eHHOCTH PA0OTHI 00YYAKOIIErocsl M0 OCBOEHHIO JUCHUIIMHBI «MeToabl
HCC/IeJOBAHNS HEOPTraHNYECKHUX BellleCTB U MATEPHAJIOB»

OO6yuaromumecs: TpU W3YYEHUH YYEOHOW ITUCHUIUIMHBI HCIHOJIB3YIOT 00pa30BaTeIIbHBIN
KOHTEHT, a TaKX€ METOJUWYECKUE YKa3aHHs IO TMPOBEACHHUIO OMPEICICHHBIX BUIOB 3aHITHIA,
paspaboTtannbie podeccopcko-mpenoaaaTenbeckuM coctaBoM (IT1C) kadenp.

YcnemHoe ycBoeHHE Y4eOHOW MUCHUIUIMHBI «MeTOoabpl HCCIeOBaHUS HEOPTaHUYECKUX
BELIECTB U MaTEpUajoB» MPEIIoiaraeT akTUBHOE, TBOPUYECKOE ydacThe OOYy4arolIerocsi Ha BCEX
JTamax ee OCBOCHHUs IMyTEM IIAHOMEPHOU PaboTHI.

OOyyaromuiicss JODKCH AaKTUBHO YyYacTBOBaTh B BBHINIOJHCHWHM BHJOB ayJUTOPHBIX
MPAKTUYECKUX pPA0OT M BHEAYAMTOPHBIX MPAKTUYECKUX pabOT, OMpPENeNCHHBIX sl TaHHOU
JTUCIUTUTAHBL. [TpoBOAMMBIE Ha MPAKTUYCCKUX 3aHSATHSX JICTOBBIX M, PA3IMYHBIX 3aJaHUH JAIOT
BO3MOXXHOCTh HETOCPEJICTBEHHO TMOHATh AQITOPUTM TMPUMEHEHHs TEOPETUYECKUX 3HAHHIA,
U3JIaraeMbIX B YUCOHUKAX.

CrnenyeT uMeTh B BUIY, UTO BCE pa3leibl U TeMbl JUCHHUILIUHBI «MeTObl UCCIIEeTOBaHU
HEOPraHMYECKUX BEHICCTB W MAaTEPHUAJIOB» MPEACTABICHBI B IHIAKTHYSCKHA IMPOPAOOTAHHOM
MOCNIEAOBATEIBHOCTH, YTO MPEIyCMATPUBAET JOTHUYECKYI0 CTPOWHOCTh Kypca U MPOJyMAaHHYIO
CHUCTEMY YCBOCHHUS OOYyYarONIMMHKCS YydYeOHOrOo MaTepuaia, IO3TOMY HeIb3s NPHUCTYNaTh K
M3YYCHUIO MOCIEIYIOMNX TeM (pa3aesioB), HE YCBOUB MPEAbIIYIIHX.

9.3. Mertoauyeckue yKasaHHus I 00y4arOLIUXCS 110 OPraHU3aALUH
CaMoOCTOSITe/IbHON padoThl B Ipolecce 0CBOCHUsI ANCUMILIMHBI «MeToabl
ucc/ieJ0BAHNS HeOPraHNYeCKuXx

BeleCTB M MAaTEPHAJIOB)

Ne BH/ pa0doTHI KOHTPOJIb BbIIIOJTHEHUSA
padoThI
1. | v moAroToBKa K ayJIUTOPHBIM 3aHSITHIM v’ cobecenoBanue
(mpopaboTka yueGHOro MaTepHaga o y4eOHoOM v’ TecTHpOBaHHE
auTEpaType); v’ pemenue
CUTYaIlMOHHBIX 33]1a4
2. | v pabora ¢ y4eOHOM U HAYYHOI IUTEPATy PO v’ cobecemoBanue
3. |Y o03HaKOMJIEHHE C MaTEpHATIAMU DJIEKTPOHHBIX v’ cobecemoBanue
pecypcos; v’ mpoBepKa penieHuit
v’ pelleHHE 3aaHuii, pa3MEICHHBIX Ha 3aaHU, Pa3MEIEHHbBIX
anekTpoHHou miatdopme Moodle Ha 3JIEKTPOHHOU
wiargopme Moodle
4. | v camocrosTenbHas MPOpPaboOTKa OTACIBHBIX TEM v’ cobecemoBanue
y4eOHOH TUCIIMITIMHEI B COOTBETCTBUH C v’ TeCTUpOBaHHUE
TEMaTUYECKUM IUIaHOM BHEAyUTOPHOM
CaMOCTOSITEJIbHON pabOThI
S. v/ MOJrOTOBKA JOKJIAIOB HA 33/IaHHBIC TEMBI v’ JIoKIa]
6. v/ BBIMOJIHCHUE MHAUBUAYATbHBIX JOMAIITHUX v’ cobecemoBanue
3anaHui(pedeparsl) v/ TpoBepKa 3aJaHuil
8. v/ ydacThe B HAy4HO-TIPAKTHIECCKHUX v’ mpenocraBieHre
KOH(EepEeHIHAX, CEMUHApax CepTU(PHUKATOB
YYaCTHHUKOB
9. v’ paboTa ¢ TecTaMu, BOPOCAMH H 3a[a4aMH JIJIst v’ TecTUpOBaHHUE
CaMONPOBEPKHU v’ cobecemoBanue
10. v/ TI0JITOTOBKA KO BCEM BHJAM KOHTPOJILHBIX v’ TeCTUpOBaHHUE




| | WCTIBITAHUH | v/ cobecenoBanue

9.4. Mertoauyeckue yKa3aHus I 00YYAIOLIMXCH 110 NOATOTOBKE
K 3aHAITUSIM 0 JUCHUILINHE «MeToAbl Hccilel0BAHUSI HEOPTaHUYEeCKUX BelllecTB U

MaTepHaJIoOB»

3aHATHS TPAKTUYECKOTO THUIA TPEAHA3HAYEHBI NJIsi PACIIMPEHUS U YTIyOJIeHWs 3HAHUH
oOydJaromuxcsi 1Mo y4eOHOW  AucuMIiMHe, (OPMUPOBAHHUA YMEHUW UM KOMIICTEHIIHH,
MPEAYCMOTPEHHBIX CTaHAAPTOM. B WX Xome oOydaromuMHcs peann3yercs BepupUKAITMOHHAS
(GYHKIUS CTENEHH yCBOCHHUs Y4eOHOTO MaTepuana, OHM MPUOOPETAIOT YMEHHS BECTH HAyYHYIO
nuckyccuro. Kpome Toro, 1ebio 3aHATHN SBIISIETCS: TIPOBEPKA YPOBHS MMOHUMAHUS 00YUYaIOIIUMHUCS
BOIIPOCOB, PACCMOTPEHHBIX B YUeOHO TUTEpaType, CTETIICHH U Ka4yeCTBa YCBOSHUS 00yUYaIOITUMUCS
MpOrpaMMHOTO MaTrepuana, (OpPMHUPOBAHWE W pPA3BUTHE YMEHHM, HaBBIKOB NPUMEHEHUS
TEOPETUYECKNX 3HAHUN B pEaNbHOM NPAKTHKE pEIIeHUs 3aJad, aHajau3a MNpoQecCHOHAIBHO-
MPUKJIAIHBIX CHUTYaIlMi; BOCIIOJHEHHE MPOOEIIOB B MPOMJICHHOW TEOPETUYECKON YacTH Kypca H
OKa3aHMs TOMOIIU B €r0 OCBOEHUH.

OO0yJarmuiics TOJDKEH U3YYUTh OCHOBHYIO JIMTEPATypy MO TEME 3aHSTHS, U, )KEJIaTeIbHO,
WUCTOYHUKU M3 CIUCKA JIOTIOJHHUTEIBHOW JIUTEPATyphbl, UCHOIb3yeMbIC IS PACIIUpPeHHUs o0bhema
3HaHUU 1O TeMe (pazeny), UHTEPHET-PECYPCHI.

10. YYEBHO-METO/IMYECKOE U UTHO®OPMAILIMOHHOE OBECIIEYEHUE
Kapra obGecrieuenns yueOHO-METOIMUECKOM JTUTEepaTypoid
Ne | ABTop, Ha3BaHUE, MECTO M3/IaHUS, U3ATCILCTBO, T U3naHus | Komi-Bo Yucio
y4eOHOM U yueOHO-METOUIECKON JTUTEepaTyphl JK3EM- acIMpaHToOB,
IUISIPOB | OJHOBPEMEH.
M3YYarolux
I[I/ICIII/IHJ'II/IHy

OcHOBHasl IuTEeparypa

1. | Jlebyxos B. U., Okapa A. U., [TaBarouenkosa JI. I1. dusuko- 1 1
xumudeckne Metonsl uccnegonanusd. CII6.: «JIAHB». 2012,
480c. Pexxum nocryma: http://e.lanbook.com/view/book/4543/

2. | Hentun 10.A., Kypamamuna .M. OcHOBBI MOJEKYISIpHOU 2 1
cnekrpockonuu. M.: Mup. 2008. 398 ¢
3. | dusnueckue METO/Ibl UCCIIEI0BAaHUS HEOPTAHUYECKUX BEILIECTB 1 1

/ mon pexa. A.b. Hukonbsckoro. M.: Akanemus. 2006, 448 c.

4. | OOmas, HeopraHuJdecKkasi ¥ OpraHuvyecKast XuMus
[DnexTpoHHbIif pecypc]: yueOnuk / A. B. babkos, T. 1.
bapabanoga, B. A. ITonikoB. — Mocksa : [90TAP-Menua,
2020. — 384 c. — ISBN 978-5-9704-5391-9. — URL:
http://www.studmedlib.ru/book/ISBN9785970453919.html

JlonoJHUTeNbHAS IUTEpaTypa

1. | Bpannon /1., Karutan Y. MUKpOCTpYKTypa MaTepHaios. 2 1
MeTtonb!l uccienoBanus 1 KoHTposs. M.: Texunocdepa. 20006,
384 c.

2. | FOunr I'. MHCTpYMEHTANIbHBIE METO/IBI XHMUYECKOTO aHaJIH3a. 1 1

M.: Mup, 1989, 608 c.

3. | Kosba JI.M. Pentrenorpadusi B HEOpraHn4eckou Xumun'". 1 1




N3n.MI'Y, 1991, 180 c.

4. | OGmas 1 HeopraHuveckas XUMus [ DIEKTPOHHBIH pecypc] :
yaeOHOo-MeTonudeckoe mocodbue / 'bOY BIIO BI'MA um. H.
H. bypaenko, kadenpa xumuu ; coctaBurenu : H. U.
[Tonomapena, B. M. Knoxkoga, E. E. 3otoBa [u ap.]. — Boponex
: BTMA, 2013. — 144 c. — rpuc¢. — ISBN 978-5-88242-956-9. —
http://libl.vrngmu.ru:8090/MegaPro/Download/MObject/683

IlepeyeHb 3JIEKTPOHHBIX CPEACTB 00y4YeHHA

e VYueOHslii mopran BIMYVY;

e Hayunas snexTponHas 6ubnmorteka http://elibrary.ru/

11.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Kadenpa dapmaneBrnueckoin XuMun ¥ (papMareBTHIECKON TEXHOIOTHUH, OCYIIECTBIISIFOIIAS
MOATOTOBKY AaCHUpPAaHTOB IO coenuanbHocTH 1.4.1 — HeopraHumdeckass XUMMs, pacloJiaraet

y‘le6HBIMI/I KOMHaTaMu,

KOMITBIOTCPHBIMHU

Ki1aCcCaMH, JICKIIMOHHBbIMHA AyJUTOPUAMH,

000pYyIOBaHHBIMU TPOEKIIMOHHON amnmapaTypoil Ui JEeMOHCTpali Mpe3eHTalui, Habopamu
HarJsIIHBIX OCOOMH, KOMIIBIOTEPHBIMH ITPOrpaMMaMU AJIsl KOHTPOJI 3HAHUI.

HauMeHoBaHHe clIelIUAJBLHBIX NOMeEIeHUH
M NOMelIeHUu i JJIsl cCaMOCTOATEIbLHOM
padoThI

OCHAIIIEHHOCTH CHENHAJLHBIX IOMEICHHI 1
NOMeLIEeHHU VISl CAMOCTOSITeIbHOI padoThI

®dI'6OY BO BI'MY um. H.H. Bypaenko, r. Boponex, ya. Crynenueckas, 10

KomnbrotepHsiii  kiacc  (KomMHara
Kadenapa  (apmaneBTHUECKOM
(bapManeBTHUECKON TEXHOJIOTHH;
Boponexckass obmacte, T. Boponex, yiI.
10 (BuA
JESITeTbHOCTH: JICKIIMH U TeKYIIUH KOHTPOJIb)

245):
XAMHU ~ H

Crynenueckas, y4eOHOU

15 pabounx MecT ¢ KOMIBIOTEPAMH,
MOJKIItOUeHHBIMU K ceTu MHTepuet. CTomn s
npernojaBaTesiell, CTONbI yueOHble, Tocka yueOHas,
CTyJbs, UH(popMaImoHHsie cTeHapl. Habop
JE€MOHCTPALIMOHHOTO 000PY0BaHUS U yUeOHO-
HATJISIHBIX T0COOMH, 00eCIIeunBaOINI
TEMaTHUYECKHE WILTIOCTPAIH, COOTBETCTBYIOIIHE
pabouuM rporpaMMaM JUCIUTIIIUH —
MYJIbTUMEIUHHBINA KOMIUIEKC (HOYTOYK, TPOSKTOD,
9KpaH); YCHIIUTENb 51 MUKpO(oHa, MUKPO(OH.

VYuebnsle naboparopun (komuara 231, 233,
234, 237): xadenpa QapmaneBTUIECKON
XUMUH ¥ (hapMaleBTHUECKOH TEXHOJIOTHH;
Boponexckass ob6nacts, r. BopoHex, yi.
Crynenveckas, 10 (Bug y4ueOHOH
JeSTeTbHOCTU: TPAKTUUECKUE 3aHATHS)

1. Cnekrpodoromerp «Shimadzu UV-1800» -2
IIT.

2. Cnextpodoromerp CD-46 -1 .

3. lonspumetp - 1 mr.

4. Peppakromerp NPD-454 B2M - 3 mr.

5. Becwl ananutuueckue BJIP-200 -2 .

6. Habop nns TCX -2 .

7. Ileub MmyenpHas - 1 mr.

8. Tepmocrtar TC-80 - 1 .

9. Pu-metp 410 - 3 mr.

10. ®otoanexrpokonopumerp KOK-2 - 1 mr.
11.Tectep pacTBOPUMOCTH -1 mr.

12. Tlpecc pyudHOM THUIpaBINUYECKUN PIKE
CrushIR s mpousBoacTBa TabneTok-1 mr.

13. ABTomMarWyeckud  U3MEpPHUTENb  TOYKHU
mnaBiaenuss SMP30 - 1 .

14. JlaGopaTOpHblii BUXpPEBOH TIpaHyJIATOp —
cmecurens OBII-020K01- 1 mir.




15. Becol Vibra HT 224RCE -1 mir.

16. Kommekc mns mpoBeaeHus: TBepAodazHoit
SKCTpPaKIUH -1 mT.

17. Jlaboparopuslie aHamuTuyeckue Becbl ATL-
80d4 AKKVYJIAB - 2 mr.

18. Crnexrpodoromerp I13-5300BU-11mT.

19. Cnexrpodoromerp I13-5300Y D-1 miT.

20. DnekTpocymmiIbHbIN mKad-1 mT

21. JlabopaTtopHas 6ans-1 mr

12. OLIEHOYHBIE CPEJICTBA JUISI KOHTPO.JISI KAYUECTBA IOJATOTOBKHU
(MOJY.JI5T)

. Texkymuii KOHTPOJIb MPAKTUYECKUX 3aHSITUH MPOBOJIUTCS MO UTOraM OCBOCHMS KaxHIou
TEMBbl W3 pasziena y4yeOHO-TEMAaTHYEeCKOTO IUIaHa B BHJE YCTHOTO COOECelOBaHHUsS, pPEUICHUS
TECTOBBIX 3a/laHUN, TNPOEKTa, PEIICHUs CUTYaUMOHHBIX 3anad. OOHJ OLIEHOYHBIX CpPENCTB
paspabatbiBaeTcsi B popMe CaMOCTOATENBHOTO JOKyMeHTa B coctaBe Y MK/I.

. IIpoMe:XyTOUHBINE KOHTPOJIb TPOBOJUTCS B BHUAEC KaHAUJATCKOTO S3K3aMeHa IO
CIIELMAIILHOCTU B YCTHOM (opme B BHIe cobecenoBanus. ONEHOUHBIE CPEJCTBA ISl POBEICHHUS
KaHIUJATCKOro SK3aMeHa npeacTtaBiieHsl B POC
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